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FIG. 7A
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FIG. 218
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FIG. 23A
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FIG. 32A
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WEARABLE DEVICE ASSEMBLY HAVING
ATHLETIC FUNCTIONALITY

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is a continuation of U.S. patent
application Ser. No. 13/287,047, which claims the benefit of
and is a continuation-in-part application of U.S. patent
application Ser. No. 13/068,870, filed Nov. 1, 2010. The
present application incorporates by reference the entireties
of'both U.S. patent application Ser. No. 13/068,870 and U.S.
patent application Ser. No. 13/287,047.

TECHNICAL FIELD

The invention relates generally to a wearable device
assembly. More particularly, aspects relate to a wearable
athletic information device having illuminating features
indicating a level of activity.

BACKGROUND

Exercise and fitness have become increasingly popular
and the benefits from such activities are well known. Various
types of technology have been incorporated into fitness and
other athletic activities. For example, a wide variety of
portable electronic devices are available for use in fitness
activity such as MP3 or other audio players, radios, portable
televisions, DVD players, or other video playing devices,
watches, GPS systems, pedometers, mobile telephones, pag-
ers, beepers, etc. Many fitness enthusiasts or athletes use one
or more of these devices when exercising or training to keep
them entertained, record and provide performance data or to
keep them in contact with others, etc.

Advances in technology have also provided more sophis-
ticated athletic performance monitoring systems. Athletic
performance monitoring systems enable easy and conve-
nient monitoring of many physical or physiological charac-
teristics associated with exercise and fitness activity, or other
athletic performances including, for example, speed and
distance data, altitude data, GPS data, heart rate, pulse rate,
blood pressure data, body temperature, steps taken etc. This
data can be provided to a user through a portable electronic
device carried by the user. For example, one athletic per-
formance monitoring system may incorporate an audio
player wherein data can be incorporated for display or
further communication on the audio player. Other systems
may have a device having its own display or the ability to
display information on a separate mobile device such as a
smartphone. While athletic performance monitoring systems
according to the prior art provide a number of advantageous
features, they nevertheless have certain limitations. For
example, some users prefer not to use a portable audio
player or prefer to obtain and display performance data
separately from an audio player. Other athletic performance
monitoring systems have limited ability to further upload
data to a personal computer or other location for further
review and consideration, or such data transfer is cumber-
some for the user. Still other systems can only monitor a
single type of athletic activity and cannot record the accu-
mulation of various types of activity during a day or pre-
determined time period. Other systems also do not offer
sufficient and creative feedback regarding the activity
recorded and monitored. The present invention seeks to
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2

overcome certain of these limitations and other drawbacks
of the prior art, and to provide new features not heretofore
available.

A full discussion of the features and advantages of the
present invention is referred to in the following detailed
description, which proceeds with reference to the accompa-
nying drawings.

SUMMARY

The following presents a general summary of aspects of
the invention in order to provide a basic understanding of at
least some of its aspects. This summary is not an extensive
overview of the invention. It is not intended to identify key
or critical elements of the invention or to delineate the scope
of the invention. The following summary merely presents
some concepts of the invention in a general form as a
prelude to the more detailed description provided below.

The present invention provides a wearable device that in
one exemplary embodiment is an athletic performance
monitoring and tracking device having an electronic data
storage type device.

According to one aspect of the invention, a USB device
is used as part of an assembly having a wearable carrier. In
addition, the carrier and/or the USB device may include a
controller that communicates with a sensor to record and
monitor athletic performance as an overall athletic perfor-
mance monitoring system. The wearable device may include
illuminating features configured to convey various types of
information to the user.

Aspects described herein may further include user inter-
face displays corresponding to different modes of the device.
In one example, a first set of user interfaces may be
displayed during an evaluation time period. Other user
interfaces might only be made accessible upon the user
completing the evaluation time period. Additionally or alter-
natively, the various device modes may include an informa-
tion loop mode and an action mode. The information loop
and action modes may be displayed differently for ease of
differentiation.

Aspects described herein may further include an activity
tracking application that may execute on a mobile device or
stationary device different from a wearable activity tracking
device. The tracking application may be used to record
activity data, track goals, track milestones and other
achievements and provide competition and team modes.

Other aspects and features are described throughout the
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

To understand the present invention, it will now be
described by way of example, with reference to the accom-
panying drawings in which:

FIG. 1 is a view of a person utilizing an athletic perfor-
mance monitoring and feedback system that in one exem-
plary embodiment of the invention includes a wearable
device assembly having athletic functionality;

FIG. 2 is a perspective view of the wearable device
assembly shown in FIG. 1;

FIG. 2a is an alternative embodiment of the wearable
device assembly;

FIG. 3 is a front view of the wearable device assembly
shown in FIG. 2;

FIG. 4 is a side view of the wearable device assembly
shown in FIG. 2;
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FIG. 5 is a perspective view of the wearable device
assembly shown in FIG. 2 wherein portions of the assembly
are shown in transparent form to show internal components;

FIG. 6 is a schematic cross-sectional view of the wearable
device assembly taken along Lines 6-6 of FIG. 4;

FIG. 7a is a perspective view of battery compartments
used in a spine member of the wearable device assembly;

FIG. 7b is a perspective view of the battery compartments
as part of the spine member;

FIG. 8a is a front perspective view of the spine member;

FIG. 85 is an underside perspective view of the spine
member;

FIG. 9 is a perspective view of the spine member having
a USB connector attached;

FIGS. 10a-10c¢ are views of the USB connector;

FIGS. 11a-f are views of a receiver member and other
components for a fastening mechanism used in the wearable
device assembly and using the USB connector;

FIGS. 12a-c are views of a spacer member or expansion
element used in the wearable device assembly;

FIG. 13 is a perspective view of the spacer member
attached to the wearable device assembly;

FIG. 14 is a schematic plan view of a flexible circuit
member of a controller of the wearable device assembly
described herein;

FIGS. 15 and 16 are perspective views of the spine
member having certain components of the device attached
thereto;

FIG. 17 is an enlarged view of an input button associated
with the controller;

FIG. 18 is a partial cross-sectional view of the input
button of FIG. 17,

FIG. 19 is a perspective view of the spine member having
an outer member formed thereon and showing battery com-
partments;

FIG. 19a is an underside perspective view of the device
showing a portion of a battery compartment having a port
opening;

FIG. 20 is a partial perspective view of a battery and
closure member and showing contacts of the battery;

FIGS. 21a-21d disclose various spine member and battery
configurations according to one or more aspects described
herein;

FIG. 22 is an exploded perspective view of an alternative
embodiment of controller components of the device;

FIGS. 23a-c disclose additional views of controller com-
ponents and a display and indicator system according to
alternative embodiments of the device;

FIG. 24 is a partial exploded perspective view of an
alternative embodiment of a display and indicator system
associated with the controller of the device;

FIG. 25a is a perspective view of a cap member used in
the display shown in FIG. 24;

FIG. 255 is an underside view of the cap member shown
in FIG. 24,

FIG. 26 is a partial cross-sectional view of the display of
FIG. 24,

FIG. 27 is a partial enlarged cross-sectional view of a light
member and cap member of the display of FIG. 24;

FIG. 28 is a partial exploded perspective view of com-
ponents of an alternative display of the device;

FIG. 29 is a partial exploded view of an alternative
embodiment of a display of the device;

FIG. 30 is a partial cross-sectional view of a component
of a latch member incorporating a USB connector;

FIGS. 314-33d are views of a latch mechanism of an
alternative embodiment of the device;
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FIGS. 34a-34b are views of a spacer assembly of an
alternative embodiment of the device;

FIGS. 35a-37¢ are views of another alternative embodi-
ment of a latch mechanism of the device;

FIGS. 38a-b are views of another alternative embodiment
of a spacer assembly of the device;

FIGS. 39-42 are schematic views showing a process of
forming the device of the present invention;

FIG. 43 is a schematic block diagram of the wearable
device assembly;

FIG. 44 is a perspective view of the wearable device
assembly plugged into a USB port of a computer;

FIG. 45 is an example process flow for an evaluation time
period of a wearable device assembly;

FIG. 46 is an example process flow for an information
display mode of a wearable device assembly;

FIGS. 47A, 47B and 48-56 illustrate example user inter-
faces for a wearable device assembly in an information
display mode;

FIGS. 57A and 57B illustrate example battery indication
interfaces for a wearable device assembly;

FIG. 58 is an example process flow an action mode of a
wearable device assembly;

FIGS. 59A-59D, 60A-60D, 61A-61C, 62A, 62B, 63A-
63D, 64 and 65 illustrate example user interfaces for a
wearable device in an action mode;

FIG. 66 illustrates an example process by which a location
may be detected;

FIGS. 67-71 illustrate additional example user interfaces
for a wearable device assembly;

FIG. 72 illustrate an example process for configuring and
registering a wearable device assembly;

FIGS. 73A-73G illustrate example registration and con-
figuration user interfaces;

FIG. 74A illustrates another example process for config-
uring and registering a wearable device assembly;

FIGS. 74B-74P illustrate example registration, configu-
ration and setup interfaces;

FIGS. 75 and 76 illustrate example messages indicating
that the wearable device assembly is ready to be used;

FIG. 77 illustrates an example informational display for
using the wearable device assembly;

FIGS. 78A-78G illustrate example interfaces for logging
into and customizing an activity tracking application;

FIGS. 79-81 illustrate example interfaces for associating
an activity tracking account with one or more social net-
working accounts;

FIGS. 82A and 82B illustrate example user profile inter-
faces;

FIG. 82C illustrates an example application mode selec-
tion interface;

FIG. 82D illustrates another example user profile inter-
face;

FIGS. 83A-83D illustrate example user interfaces for
tracking and visualizing goal achievement progress;

FIGS. 84A-84F illustrate example notifications for track-
ing activity levels and goals;

FIGS. 85A, 85B, 86, 87A and 87B illustrate example
interfaces and information displays that may be provided
upon the user completing an initial evaluation period;

FIGS. 88A and 88B illustrate example interfaces for
defining and/or setting an activity goal;

FIGS. 89A-89D illustrate example interfaces for viewing
current goal information and activity summaries;

FIGS. 90A-90C, 91-93, 94A and 94B illustrate additional
example goal setting interfaces;
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FIGS. 95A-95C, 96A-96C, 97A-97C illustrate example
progress tracking interfaces including a progress bar;

FIGS. 98A-98C and 99 illustrate example streak tracking
interfaces;

FIGS. 100A-100C illustrate example tagging interfaces
for associating information with recorded activity;

FIGS. 101, 102A, 102B, 103A and 103B illustrate
example sharing interfaces through which users may share
activity information;

FIGS. 104A-104C and 105 illustrate example activity
summary interfaces;

FIGS. 106 A, 106B, 107A, 107B, 108A, 108B, 109A and
109B illustrate example records, trophies and milestone
interfaces;

FIGS. 110A and 110B illustrate example notification
indicators;

FIG. 111 illustrate example activity notifications;

FIGS. 112A-112C, 113A-113C, 114A, 114B, 115 and 116
illustrate example achievements and accomplishment track-
ing interfaces;

FIG. 117 illustrates an example activity application set-
ting menu;

FIGS. 118A-118C illustrate example activity application
setting interfaces;

FIGS. 119A, 119B, 120A-120C, 121A-121C, 122A-
122C, 123 A, and 123B illustrate example activity tracking
interfaces that include activity type tracking features;

FIGS. 124A-124C, 125A-125C, 126A-126C, 127A-
127C, 128A-128C, 129A-129C, 130A-130C, 131A-131C,
132A-132C, 133A-133C, 134A-134C illustrate example
activity summary interfaces including a breakdown of activ-
ity by activity type;

FIGS. 135A-135D illustrate example interfaces for track-
ing activity along with activity partners;

FIGS. 136A-136C illustrate example interfaces for com-
paring activity of a user with others;

FIGS. 137A, 137B, 138A and 138B illustrate example
activity competition interfaces;

FIGS. 139A, 139B, 140A and 140B illustrate example
rewards and achievement notifications for user activity; and

FIG. 141 illustrates an example interface displaying infor-
mation for tracking progress toward a team oriented goal.

DETAILED DESCRIPTION

In the following description of various example embodi-
ments of the invention, reference is made to the accompa-
nying drawings, which form a part hereof, and in which are
shown by way of illustration various example devices,
systems, and environments in which aspects of the invention
may be practiced. It is to be understood that other specific
arrangements of parts, example devices, systems, and envi-
ronments may be utilized and structural and functional
modifications may be made without departing from the
scope of the present invention. Also, while the terms “top,”
“bottom,” “front,” “back,” “side,” and the like may be used
in this specification to describe various example features and
elements of the invention, these terms are used herein as a
matter of convenience, e.g., based on the example orienta-
tions shown in the figures. Nothing in this specification
should be construed as requiring a specific three dimensional
orientation of structures in order to fall within the scope of
this invention.

General Description of Aspects of the Invention

The present invention provides a wearable electronic
device assembly having athletic functionality. In one exem-
plary embodiment, the wearable electronic athletic device
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assembly may comprise illuminable portions that convey
athletic information to a wearer. Additionally, the wearable
electronic athletic device may include a data transmission
portion configured to connect to (directly or indirectly)
another device. In one example, the wearable electronic
athletic device may include a USB connector and storage
device that may be connectable to a USB port of another
device to transmit and receive data.

In one arrangement, the wearable clectronic athletic
device may include a USB storage device that may also be
configured to act as a connector to secure two ends of the
wearable electronic athletic device assembly to one another.
The USB device is connected to a carrier that, in one
exemplary embodiment, is a wristband.

The electronic wearable device assembly may further
include a housing portion that supports a controller therein.
The controller has associated components such as a power
supply and circuitry. Various sensors may be operably
associated with the controller including a three-axis accel-
erometer. The housing has a structural configuration wherein
the housing is water-resistant as well as impact resistant.

In one or more arrangements, the controller may utilize a
user interface having certain features to enhance the func-
tionality of the device. For example, the wearable electronic
athletic device assembly may include a display that may
include an indicator system wherein performance data can
be displayed or otherwise conveyed to the user. The display
may include an LCD screen, a display comprised of a series
of LED lights, an LED graphical user interface and the like.
The data displayed on the display may be stored in an
internal non-removable memory or a removable USB stor-
age device. Additionally, the USB device of the wearable
electronic athletic device may be plugged into a computer
wherein performance data can be automatically uploaded to
a remote site or mobile device for further processing, display
and review. The device may also be configured for the user
to be prompted in order to commence a data transfer
operation. The device may also be capable of general
wireless communication with other mobile devices or
remote web sites.

In addition, the wearable athletic device may be worn in
a variety of locations on a user’s body including on a user’s
chest (e.g., a chest strap), around a user’s wrist, around a
user’s arm, on a user’s head, on a user’s ankle or thigh, and
the like.

In one exemplary embodiment, the display may include a
display and an indicator system. The indicator system may
display information corresponding to a level of activity of
the user wearing the device assembly. The indicator system
may include a plurality of light elements that are selectively
illuminable to provide information. Each of the plurality of
light elements may be illuminated in a plurality of colors.
The display and indicator system may operate separately or
in tandem to display indicia to the user.

In an additional exemplary embodiment, the device may
include a spacer member that can adjust the size of the
device to accommodate various users.

In still further exemplary embodiments, the device may
interact with mobile devices and remote web sites to provide
enhanced experiences to the user.

Specific Examples of the Invention

While aspects of the invention generally have been
described above, the following detailed description, in con-
junction with the Figures, provides even more detailed
examples of athletic performance monitoring systems and
methods in accordance with examples of this invention.
Those skilled in the art should understand, of course, that the
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following description constitutes descriptions of examples
of the invention and should not be construed as limiting the
invention in any way.

FIG. 1 generally discloses a person utilizing an athletic
performance monitoring and feedback system 1 that in one
exemplary embodiment of the invention includes a wearable
device assembly 10 having athletic functionality. As
explained in greater detail below, the wearable device
assembly 10 has a sensor associated therewith such as a
three-axis accelerometer wherein the device 10 is capable of
monitoring athletic activity or overall activity of the user. As
shown in FIG. 1, the athletic performance monitoring and
feedback system 1 may also include a further module or
sensor 2, such as one carried by or embedded in a shoe, as
well as a mobile device 3. It is understood that the system
1 could also employ other types of sensors and devices if
desired including a heart-rate monitor. As discussed in
greater detail below, various components of the system 1
including the wearable device 10 may wirelessly commu-
nicate with one another to record and monitor athletic
performance or overall user activity. It is further understood
that the person may utilize only the wearable device 10 to
record and monitor athletic performance or overall activity.
The athletic performance data or overall activity can include
a variety of different parameters, metrics or physiological
characteristics including but not limited to speed, distance,
steps taken, and energy expenditure such as calories, heart
rate and sweat detection. Such parameters may also be
expressed in terms of activity points or currency earned by
the user based on the activity of the user.

The shoe-based sensor 2 may have various electronic
components including a power supply, magnetic sensor
element, microprocessor, memory, transmission system and
other suitable electronic devices. The sensor 2 in one exem-
plary embodiment is mounted on the shoe of a user as shown
in FIG. 1. The sensor 2 is used in conjunction with the other
components of the system to record data such as speed and
distance among other parameters of athletic performance.
The sensor 2 can be a sensor as disclosed in U.S. Publication
Nos. 2007/0006489; 2007/0011919 and 2007/0021269.
These U.S. Publications are incorporated by reference and
made a part hereof. The sensor 2 could also take the form of
a force-sensor array to collect additional data associated
with the user, such as disclosed in U.S. Publication Nos.
2010/0063778 and 2010/0063779, which are incorporated
by reference and made a part hereof. The mobile device may
be a smartphone or other types of portable display devices.
The wearable device assembly 10 may also interact and
communicate with other types of sensors including apparel
based sensors or sensors associated with events such as
running competitions or other athletic competitions.

FIGS. 2-6 illustrate different views of the wearable device
assembly 10 of FIG. 1. The wearable device assembly 10
generally includes a housing 12, a controller 14, an input
button 16, a display 18, and an indicator system 20. It is
understood that the controller 14 has and/or is operably
connected to various associated components including
power supplies, sensors and associated circuitry. FIG. 2a
discloses an alternative device 10 having a larger indicator
system 20. The structure of the device 10 will first be
described followed by a further description of the operation
of the device and additional user experiences provided by
the device and related systems.

The housing 12 is in the form of a wearable band such as
a wristband and generally includes an inner spine member
22 (FIGS. 6-9) having compartments for power supplies, an
outer encasement member 24, and a fastening mechanism 26
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or latch member 26. In certain exemplary embodiments, the
housing 12 may have one or more spacer members 28 to
adjust the size of the device 10 to be discussed in greater
detail below.

As further shown in FIGS. 2-6, the wearable device
assembly 10 is annular or generally circular in shape and, in
this illustrative example, is configured for wearing around a
user’s wrist. The wearable device assembly 10 may be
formed in various other shapes without departing from the
invention, such as oval, oblong, octagonal, rectangular, and
the like. The device 10 may also be configured to be attached
to a clip or other device that can be removably attached to
a person, or incorporated into other apparel. The wearable
device assembly 10 and the housing 12 may include a
generally planar portion and rounded or beveled edges along
the sides. The beveled edge may only be included on one
side of the housing 12 in an exemplary embodiment. Ends
of'the housing are configured to join with one another via the
fastening mechanism 26. In one or more arrangements, an
outward or exterior facing side of housing 12 of the wearable
device assembly 10 may include a smooth texture while an
interior facing side (e.g., contacting the wearer’s body) may
include frictional features. In one example, the interior
facing side of the wearable device assembly 10 may be
ribbed to improve traction and prevent slippage around a
user’s wrist or other body part. The texture may be even
throughout the interior side or may be uneven. For example,
the ribs or other texture may become more pronounced as
the texture progresses away from the fastening mechanism
formed at the ends of the housing. In other arrangements,
texture might also be added to an exterior side of the
wearable device assembly 14 and the interior side may be
smooth. Various combinations and configurations of textures
may be used. In still other embodiments, the housing 12 may
incorporate sweat absorption members on an inner diameter
of the device 10 or wicking elements.

As shown in FIGS. 7-9, the inner spine member 22 is a
member having substantially rigid portions and certain flex-
ible portions or zones. The spine member 22 generally
supports components of the controller 14 as described
further herein. The spine member 22 may be considered a
chassis member having various components attached
thereto. The spine member 22 has a general curvilinear
configuration and has an outer surface 30 and an inner
surface 32. The spine member 22 has an intermediate
portion 34 that extends to a first distal end 36 and a second
distal end 38. The intermediate portion 34 has a central
portion or central segment 40 as well as a first segment 42
and a second segment 44. The intermediate portion 34
further has a first flexible zone 46 or member that connects
one end of the central portion 40 to the first segment 42, and
has a second flexible zone 48 or member that connects the
other end of the central portion 40 to the second segment 44.
The flexible zones 46,48 provide for more easy flexing of the
spine member 22 at these zones and also the overall device
while the first segment 42 and second segment 44, and
central portion 40, are considered rigid zones or substan-
tially rigid zones. In an exemplary embodiment, the flexible
zones 46,48 may be considered flexible hinge zones and are
curved segments in a generally concave shape. Thus, the
flexible zones have a central portion or base portion with a
pair of members extending away from the base portion, and
therefore define an inwardly curved portion. The curved
segments have a thinned out thickness at the base or central
portion of the concave configuration to enhance the flexible
characteristics of the flexible zones 46,48. Thus, the spine
member 22 has a general thickness or first thickness along
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its length (e.g., the rigid central portion and rigid first and
second segments) while the flexible zones have a lesser,
second thickness “t” to assist in the flexible characteristics of
the spine member 22 and overall housing 12. In particular,
the base portion of the flexible zone has a lesser thickness
than the rigid central portion and first and second rigid
segments. As explained in greater detail below, the flexible
zones 46,48 assist in the components supported by the spine
member 22 to be closest to a neutral axis wherein stresses
are minimized when the device 10 is flexed such as when
placing on a user’s wrist or removing the device 10 from a
user’s wrist.

As shown in FIGS. 7-9, the first segment 42 of the
intermediate portion 34 has a first recessed compartment 50
and the second segment 44 of the intermediate portion 34
has a second recessed compartment 52. These segments
have a curvilinear configuration. The recessed compart-
ments 50,52 are dimensioned to receive power supplies
associated with the controller 14. In an exemplary embodi-
ment as shown in FIGS. 7a and 75, the recessed compart-
ments 50,52 are initially formed from a metal enclosure such
as a thixo-molded metal member 55. A thixo-molded mem-
ber is utilized in one exemplary embodiment while other
members could also be used such as any cast metal mem-
bers, die cast members or any metal injected molded mem-
bers. Metal cover or closure members in the form of metal
caps are also provided as described below to provide a metal
enclosure for the power supplies. It is desirable to form a
metal enclosure for the battery or batteries 142 and it is
understood that the enclosure may include confronting metal
members that may not form a complete chamber, but sub-
stantially surround the battery. It is understood that the
thixo-molded compartments can be initially formed wherein
the remaining portions of the spine member 22 are formed
over the thixo-molded compartments. Portions of the spine
member may be formed over the thixo-molded members that
define a bottom portion of the compartments 50,52. The
compartments 50,52 further have a pair of openings 59 to
receive battery terminals or contacts to be described. The
recessed compartments 50,52 may vary in size generally or
with respect to one another. Thus, the recessed compart-
ments 50,52 may have an increased size to accommodate
larger power supplies having increased capacity. Such fea-
tures will be described in greater detail below.

The intermediate portion 34 further supports other com-
ponents of the controller 14 proximate the outer surface 30
as well as the display 18 and indicator system 20 as
described further below. The spine member 22 may have a
beveled edge that supports the indicator system 20 thereon.
The spine member 22 has certain openings to receive
fastening mechanisms such as adhesives and screw fasteners
to fixedly attach controller components to the spine member
22. The first distal end 36 and the second distal end 38
support the fastening mechanism 26 and optional spacers 28.

In one exemplary embodiment, the thixo-molded mem-
bers 55 that help form the compartments 50,52 are made
from magnesium wherein the remaining portion of the spine
member 22 is made from a polypropylene material that is
formed over the members 55. It is understood that other
materials could be used for the spine member 22 as well as
the battery enclosures.

As shown in FIGS. 2, 3, 6 and 19, the outer encasement
member 24 is positioned around the spine member 22 and
encases the controller 14, the display 18 and the indicator
system 20. In an exemplary embodiment, the outer encase-
ment member 24 is a thermoplastic elastomer member that
is formed in an injection molding process described in
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greater detail below. Accordingly, the outer casement mem-
ber 24 has resilient elasticity while maintaining an annular
shape. The outer encasement member 24 has a generally
rounded outer surface 56 and a generally planar inner
surface 58, and may be considered to have an inner portion
defining an inner diameter of the device 10 and an outer
portion defining an outer diameter of the device 10. The
outer surface 56 has a substantially large radius to form a
curvature while almost appearing planar. The side edges
have a smaller radius than the outer surface and the beveled
side edge further has a small radius. The surfaces of the outer
encasement member 24 cooperate to form an internal vol-
ume to house the various components of the device while
maintaining a minimal cross-sectional dimension. The outer
encasement member further has a beveled side edge 60. The
indicator system 20 is positioned proximate the beveled side
edge 60. It is understood that the housing 12 could have
beveled edges on each side edge if desired. The outer
encasement member 24 has an aperture 62 to accommodate
the input button for interaction with the controller 14. The
outer encasement member 24 has a first region 64 to
accommodate viewing of the display 18 and a second region
66 to accommodate viewing of the indicator system 20. It is
understood that the first region 64 is structured and dimen-
sioned such that indicia projected by the display 18 can be
viewed through the first region 64 of the outer encasement
member 24. It is further understood that the second region
66 is structured and dimensioned such that indicia projected
by the indicator system 20 can be viewed through the second
region 66 of the outer encasement member 24. The outer
encasement member 24 may include a colorant providing a
dark appearance. The amount of colorant is controlled such
that the components encased by the outer encasement mem-
ber 24 cannot be seen. However, when the display 18 and
indicator system 20 are activated, light easily projects
through the outer encasement member 24 and is visually
perceptible. For example, in one exemplary embodiment,
the outer encasement member is translucent thermoplastic
elastomer with a certain percentage of colorant. The outer
encasement member 24 may further be considered generally
transparent but having a tint provided by a certain amount of
black pigmented material. In this configuration, the internal
components within the outer encasement member 24 are
generally not seen, however, when the display 18 and/or
indicator system 20 are activated, the light members are
clearly seen through the outer encasement member 24. Thus,
the internal components are not seen via the naked eye, but
the display and/or indicator system can be seen through the
outer encasement member when activated. The device 10
may further be configured such that one of the display and
indictor system is always visible while the other one of the
display and indicator system is viewable only upon activa-
tion. For example, the display may always be viewable such
as to show time of day, while the indicator system is only
viewable when activated. It is further understood that the
outer encasement member 24 may be a clear material or
include a variety of different colorants, or multiple colorants.
Certain colors may indicate a device 10 is specifically
designed for certain types of uses or events. The first region
64 and the second region 66 may be constructed to be
transparent. In an exemplary embodiment, these regions are
tinted to a darker color wherein the display 18 and indicator
system 20 are illuminated therethrough. It is understood that
alternatively, openings can be provided at the first region 64
and the second region 66 for viewing the display 18 and
indicator system 20. The inner surface 58 of the outer
encasement member 24 has a first opening 68 and a second
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opening 70 proximate to the location of the power supplies
supported by the spine member 22. The first opening 68 is
covered by a first cap 72 or closure member secured over the
first opening 68 by fasteners, and the second opening 70 is
covered by a second cap 74 or closure member secured over
the second opening 70 by fasteners. The first cap 72 and the
second cap 74 are formed from metal materials to cooperate
with the metal battery compartments 50,52 to provide a
metal enclosure for the power supplies to be described. The
outer encasement member 24 may be composed of a variety
of materials including a variety of polymers, plastics or
rubbers, thermoplastic elastomer members, thermoplastic
urethane members, liquid silicone members, and rubber
composites, and other moldable elastic members, and/or
synthetics such as neoprene, plastics, textiles, metals and/or
combinations thereof. In one or more examples, the material
may include thermo polyurethane and/or thermoplastic rub-
ber. The material used may also offer some flexibility so that
the size of the loop formed by the wearable device assembly
10 may be enlarged without fracturing or breaking the
assembly 10. As explained in greater detail below, an
adhesion promoter may be used on the spine member 22 and
components supported thereon to assist in adhesion of the
outer encasement member 24. The spine member 22 and
outer casement member 24 will be described in further detail
below when describing the process of forming the device 10
below.

As shown in FIGS. 6 and 10-11, the fastening mechanism
26 or latch member 26 generally includes a first projection
member 90 and a second receiver member 92. The first
projection member 90 is positioned proximate the first end
of the housing 12, and the second receiver member 92 is
positioned proximate the second end of the housing 12. It is
understood that the members 90,92 could be placed on
opposite ends of the housing 12 if desired. The first projec-
tion member 90 incorporates an input/output member 94 for
data transfer and in an exemplary embodiment, takes the
form of a USB connector 94 having a substantially rigid
body 96. The USB connector 94 includes a plurality of leads
98 embedded in a top surface of the rigid body 96. The leads
98 have connectors that are operably connected to the
controller 14. As shown in FIG. 10c¢, the first projection
member 90 further has a recess 100 positioned in a bottom
surface of the rigid body 96 generally opposite of the USB
leads 98. The bottom recess 100 defines an engagement
surface 102.

As shown in FIGS. 6 and 1la-f,; the second receiver
member 92 defines an opening 104 therein and supports a
pivoting member 106. The pivoting member 106 has a finger
portion 108 and includes a spring 110 to bias the finger
portion 108 towards a latching position. The pivoting mem-
ber further includes a depressible button 112 to move the
finger portion 108 away from the latching position. The
second receiver member 92 further has a pair of prong
members 120 at an opposite end from the opening 104. The
prong member 120 has an inclined or curved cam surface
122. A slot 124 is defined along the length of the prong
member 120.

As further shown in FIGS. 1la-f, the first projection
member 90 is received into the second receiver member 92
that may be connected to one end of the spine member 22 in
an embodiment. Initially, the finger portion 108 is pivoted
and biased away from the latching position. Once the finger
portion 108 passes into the recess 100, the finger portion 108
is biased by the spring 110 into the recess 100 and to the
latching position. The device 10 is then in a closed position
wherein the finger portion 108 can abut the engagement
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surface 102 to maintain the device 10 in a closed, annular
configuration. While in an exemplary embodiment, the
fastening mechanism 26 incorporates a traditional USB
connector 94, it is understood that other types of connection
configurations for communication could also be employed.
For example, the device 10 may utilize a micro USB
connector, a Firewire port, a 16-pin pit, or other type of
physical contact-based connection, or may include a wire-
less or contactless communication interface, such as an
interface for Wi-Fi, Bluetooth, near-field communication,
RFID, Bluetooth Low Energy, Zigbee, or other wireless
communication technique, or an interface for infrared or
other optical communication technique. It is further under-
stood that the device 10 can be configured to communicate
and data transfer completely from a data transfer member
such as the USB connector 94, or completely via wireless
communication, or a combination of both wireless commu-
nication and various types of plug-in communication.

FIGS. 10a-10c disclose additional views of the USB
connector 94. The USB connector 94 has structural features
that provide a cleaner, more aesthetically pleasing configu-
ration while maintaining operability. In conventional USB
connectors, the leads are spaced apart unevenly, are rectan-
gular in shape, and respective ends of the leads are not
aligned. As shown in FIG. 10a, the leads 98 of the USB
connector 94 are evenly spaced a distance across the rigid
body 96. In addition, the leads 98 are recessed with respect
to a top surface 114 of the rigid body 96. In addition, the
rigid body 96 defines rounded openings 116 that are evenly
spaced and wherein the ends of the openings 116 are aligned.
The leads 98 are exposed by the openings 116. Because the
leads 98 are recessed with respect the top surface 114 of the
rigid body 96, each lead 98 has a raised rib 118 that extends
proximate the top surface 114 of the rigid body 96. In an
exemplary embodiment, the leads 98 are placed in a mold
wherein material is injection molded around the leads 98 to
form the rigid body having the uniform and aligned rounded
openings 116. Such structure provides an enhanced USB
connector 94.

The device 10 may be varied in circumferential size
wherein the device 10 can define smaller and larger loop
configurations to accommodate, for example, different wrist
sizes of users. To this end, the housing 12 may incorporate
a spacer member 28 or expansion member or element 28 as
shown in FIGS. 12-13. It is understood that a single spacer
member 28 may be used or multiple spacer members 28 may
be used, or not used at all wherein the device 10 simply has
the latch mechanism connected at ends of the housing 12.
The spacer member 28 cooperates with one end of the
housing 12 and one end of the receiver member 92 of the
fastening mechanism 26 to increase the circumferential size
of the device 10. The spacer member 28 has a body 130
having one end having a pair of openings 132 dimensioned
to receive the pair of prong members 120 positioned on the
receiver member 92 of the fastening mechanism 26. The
body 130 supports a rotary pawl 134 proximate the openings
132. The rotary pawl 134 has a curved cam surface 135 and
has a biasing spring 136. The rotary pawl 134 is secured
generally at a central location to the body 130 by a fastener
and cover plate shown in FIG. 1254. The rotary pawl 134
generally is rotatable about the central location. The other
end of the body 130 supports a pair of prong members 137
having cam surfaces 138 similar to the prong members 120
of the receiver member 92. As can be appreciated from
FIGS. 11f and 13, when using the spacer member 28, the
prong members 137 of the spacer member 28 are received in
and secured in openings in an end of the housing 12. This
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end of the housing 12 has corresponding structure to receive
such prong members 137. The prong members 120 on the
receiver member 92 of the fastening mechanism 26 are
inserted into the pair of openings 132 on the body 130 of the
spacer member 28. To this end, the inclined cam surface 122
on the receiver member 92 engages the cam surface 135 on
the rotary pawl 134 wherein the rotary pawl 134 rotates
(Arrow A in FIG. 12¢ having cover plate removed for
clarity) allowing further insertion of the prongs 120 into the
openings 132. Once the slots 124 on the prong members 120
align with the rotary pawl 134, ends of the rotary pawl 134
are received in the slots 124 thereby securing the spacer
member to the receiver member 92 of the fastening mecha-
nism 26 (See FIGS. 11fand 13). It is understood that access
holes can be provided to rotate the rotary pawl 134 when
desiring to remove the spacer member 28 from the device
10. It is understood that multiple spacer elements 28 may be
used to increase size or spacer elements 28 could be
removed to decrease size. The length of the spacer members
28 may vary and in some cases, may range from 5-10 mm.
In one example, the length of the spacer elements 28 may be
8 mm each. In another example, the length of spacer
members 28 may be 6 mm. It is further understood that if an
expansion element 28 is not used, the prong members 120 on
the receiver member 92 cooperate with an end of the housing
12 to be secured thereto. In an exemplary embodiment, the
spacer element 28 may have similar construction as the
housing such as a plastic body having a thermoplastic
member positioned over the body. The prong member 120
may be part of a metal insert into the body. In certain
exemplary embodiments, the inner diameters of devices 10
that may utilize spacer members can vary from approxi-
mately 147 mm to 221 mm.

The device 10 has the controller 14 that is supported by
the housing 12. The controller 14 generally includes a
printed circuit board 140 having various components includ-
ing circuitry, processing units, data storage memory, con-
nectors and other known components as understood in the
art (FIG. 43). The controller 14 further includes a power
supply 142 in the form of a battery pack(s) or batteries 142,
an antenna assembly 144 and a sensor assembly 146. The
controller 14 could also have other components such as a
speaker for conveying audible information. FIG. 43 dis-
closes a block diagram of the controller showing additional
components associated therewith and will be described in
greater detail below.

FIG. 14 shows a schematic view of the printed circuit
board (PCB member) 140. In an exemplary embodiment, the
PCB member 140 is a flexible circuit member. The PCB
member has various regions or sections to support the
various components thereon. The PCB member further has
a central region 140a wherein the display 18 and indicator
system 20 are operably connected thereto. The PCB member
also has flex regions 1405 that will correspond in position to
the flexible zones 46,48 of the spine member 22. Other
components described herein are also connected to the PCB
member 140. As shown in FIGS. 15 and 16, the PCB
member 140 is wrapped around and mounted to the spine
member 22. Fasteners may be used to fixedly attach the PCB
member to the spine member 22. It is understood that the
central region 140a of the PCB member corresponds to the
central portion 34 of the spine member 22 when connected.
The PCB member 140 generally follows the contours of the
spine member 22 including the contours of the flexible zones
46,48. Thus, the flex regions 1405 are positioned at the
flexible zones 46,48 of the spine member 22 and in general
surface-to-surface engagement. This configuration allows
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the PCB member to be moved proximate a neutral axis
wherein stress on the PCB member is minimized when the
device 10 is flexed.

As discussed, the PCB member 140 supports the various
components of the controller 14. For example, the PCB
member 140 supports the antenna assembly 144 and the
sensor assembly 146. The PCB member further supports
data storage memory components. Data storage memory
receives input from the sensor assembly and as well as
receives inputs from the USB connector 94. Data stored by
the controller 14 can also be transferred via the USB
connector 94 to another device such as a computer and also
to a remote site via the computer (FIG. 44).

The antenna assembly 144 supported by the PCB member
140 assists in communication with other mobile devices.
Thus, the device 10 is capable of wirelessly communicating
with mobile devices, and in one exemplary embodiment, the
controller 14 utilizes Blue tooth wireless communication.
The controller 14 may, therefore, have a Bluetooth radio and
utilizes the antenna assembly 144 wherein the device 10
may wirelessly communicate with a mobile device. It is
understood the device 10 is equipped with other necessary
components for such wireless communication. Further
examples of such communication will be described in
greater detail below.

As discussed, the PCB member 140 supports a sensor
assembly 146 thereon. The sensor assembly 146 may com-
prise a plurality of different sensors. In an exemplary
embodiment, the sensor assembly 146 comprises an accel-
erometer in the form of a three-axis accelerometer. As
explained in greater detail, the sensor 146 detects movement
corresponding to activity of the user wearing the device 10.
It is understood that the system 1 and/or controller 14 may
also include other sensors as desired. For example, the
system 1 utilized by the user may utilize shoe-based sensors
that communicate with the device 10. The user may also
have apparel based sensors that can communicate with the
device 10. It is further understood that the sensor assembly
146 could include a heart rate sensor. The heart rate sensor
could be chest mounted sensor if desired. It is understood
that the heart rate sensor could also be incorporated into the
housing 12 of the device 10 such as a sensor that detects
heart rate proximate a wrist of the user. Other sensors could
also be utilized such as GPS sensors. Additional sensors may
also be incorporated into the device 10. In one exemplary
embodiment, the sensor may include a gyroscope sensor.
The sensor may be a microelectromechanical system
(MEMS) type gyroscope device. Such a sensor may coop-
erate with other sensors in the device such as the acceler-
ometer to provide enhanced functionality and capabilities as
well to provide further differentiation of sensed movements
of the user.

As discussed, the controller 14 includes the power supply
142 in the form of batteries 142. It is understood that a single
battery 142 could be utilized in the design. Such a design
may allow for a flexible circuit member having additional
areas to support additional components associated with the
device 10. In an exemplary embodiment, however, the
power supply 142 utilizes a pair of batteries 142. As can be
appreciated from FIGS. 6 and 20, the batteries 142 have a
curvilinear or curved configuration and are generally rigid
members. The batteries 142 define curved planar surfaces. In
an exemplary embodiment, the device 10 utilizes the pair of
batteries 142. The first battery 142 is positioned in the first
recessed compartment 50 of the spine member 22, and the
second battery 142 is positioned in the second recessed
compartment 52 of the spine member 22. The batteries 142
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have a thickness that generally corresponds to a depth of the
recesses 50,52. The batteries 142 are generally flush with the
inner surface 32 of the spine member 22. It is understood
that the batteries 142 are operably connected to the control-
ler 14 to provide power to the device 10. As shown in FIG.
20, the batteries 142 have a resilient boot member 148
associated therewith. The boot member 148 has a pair of
rounded protrusions 149 and battery contacts 150 of the
batteries 142 are adhered over the round protrusions 149.
The batteries are positioned in the recessed compartments
50,52 wherein the contacts 150 extend through the openings
59 in the compartments 50,52 and engage the PCB member
140 to provide power to the device 10. When the caps 70,74
are fastened down on the spine member 22, the round
protrusions 149 and contacts 150 are resiliently pinched
against the PCB member 140 providing an enhanced con-
ductive connection. It is understood that each battery 142
utilizes a resilient boot member 148. In additional exem-
plary embodiments, a conductive epoxy member may be
used to join the battery contacts. The overall size of the
batteries 142 and respective recessed compartments 50,52
may vary such being larger to increase battery capacity and
life of the device before requiring recharging. It is appreci-
ated that the rigid batteries 142 are mounted in the more
rigid first segment 42 and rigid second segment 44 of the
spine member 22. The flexible zones 46,48 of the spine
member 22 allow the segments 42,44 and batteries 142 to
hingedly pivot about the flexible zones 46,48 to provide a
generally flexible housing 12 and device 10.

As shown in FIGS. 2-6 and 16-19, the device 10 includes
a depressible input button 16 assist in operation of the device
10. As can be appreciated from FIGS. 17 and 18, the input
button 16 is operably connected to the controller 14 and
supported by the housing 12 generally adjacent the display
18. The input button 16 is accessible to the user via the input
button 16 extending past the outer encasement member 24 of
the housing 12. The input button 16 has a rigid base member
76 and a flexible cap 78 integrally formed together in a
two-shot molding process. An internal chamber 79 is defined
by the input button 16 to support a tact switch that can
interact with the controller 14. The rigid base member 76 has
an upper ring 80 defining a first tool surface 82 and a lower
ring 84 adjacent the flexible cap 78 and defining a second
tool surface 86. During the process of forming the device 10,
the first tool surface 82 and the second tool surface 86
engage a tool in tight surface-to-surface engagement when
the outer encasement member 24 is injection molded around
the spine member 22 and supported components. This
engagement prevents the injection molded material from
flowing into the internal chamber 79 of the input button 16
which would prevent the input button 16 from operating
correctly. Operation of the device 10 from inputs provided
via the input button 16 will be described in greater detail
below.

As shown in FIGS. 2 and 15 and 16, the display system
18 or display 18 of the device 10 is supported by the housing
12 and operably connected to the controller 14. The display
may be considered an illuminable portion of the device 10
or housing 12. The display system 18 may include a series
of individual lighting elements or light members such as
LED lights 152 in an exemplary embodiment. The LED
lights may be formed in an array and operably connected to
the PCB member 140 at the central location. The LED lights
152 may be arranged such that words, letters, numbers,
symbols and the like may be produced by lighting various
combinations of the individual discrete LED lights 152. For
example, LED lights 152 may be arranged in a matrix
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formation having a specified number of rows and columns.
The outer encasement member 24 of the housing 12 sur-
rounds and protects the LED lights 152. As discussed, the
outer encasement member 24 has the first region 64 (FIG.
19) and corresponds to the locations of the LED lights 152
so that once the LED lights are illuminated, the light is
visible through outer encasement member 24 (in an alter-
native embodiment, the first region 64 could be made
transparent or substantially transparent). It is understood that
the first region may be individual and discrete. For example,
each of the illumination regions may be surrounded by
non-transparent or opaque portions of the outer encasement
member 24 such that illumination from each of the LED
lights 152 does not blend together. The display system 18
may span only a portion of the total circumference of the
wearable device assembly 10. For example, as illustrated in
FIG. 2, the display system 18 occupies a top portion or
central portion of the device 10 opposite the fastening
mechanism 26. The size of the display system 18 (e.g., the
number of individual LED lights, number of rows and
columns of lights, an overall width or length) may be
determined based on a maximum amount of data to be
displayed at any one time, a size of the font and/or characters
to be used and/or combinations thereof. In one example, the
display system 18 may be composed of 5 rows of 20 LED
lights 152, wherein each row is substantially parallel to the
length of wearable device assembly 10. Additionally or
alternatively, the overall exterior circumference (e.g., of an
outward facing surface of the device assembly 14) may
range from 174-182 mm. It is also understood that the
display 18 could include a light member indicating the
device 10 is communicating via wireless connection such as
Bluetooth communication with a mobile device.

As also shown in FIGS. 2 and 15 and 16, the indicator
system 20 of the device 10 is supported by the housing 12
and operably connected to the controller 14. The indicator
system 20 may also be considered a portion or component of
the overall display 18. The display system of the device 10
may be considered to have a first display and a second
display. It is understood that the indicator system 20 can
operate and illuminate in conjunction with the display 18 or
completely separate from the display 18. The indicator
system 20 may also include a plurality of additional lighting
elements 160 or light members 160, which may also take the
form of LED lights in an exemplary embodiment. The light
members 160 are operably connected to the controller 14
and supported by the PCB member 140. The indicator
system 20 is positioned generally at the side edge of the
housing 12. In one particular example, the indicator system
20 may include a series of twenty lighting elements 160.
Optionally, lighting elements 41 may run along both side
edges of the housing 12 of the wearable device assembly 10.
The lighting elements 160 are also positioned in a generally
linear configuration in an exemplary embodiment. The light-
ing elements 160 of the indicator system 20 may be differ-
ently shaped from lights 152 of the display system 18. The
difference in shape, size or other appearance attribute may
allow a user to identify the type of information being
conveyed. The lighting elements 160 may, for example, line
one or more of the beveled side edges 60 of the housing 12
of the wearable device assembly 10, allowing for ease of
viewing by the user. In the example where the sides or edges
of wearable device assembly 14 are rounded, the lighting
elements 160 may be positioned on an outer curvature of the
rounded edges such that light may be seen when worn (e.g.,
facing away from the user’s wrist or other body part on
which the device 14 is worn). Similar to the configuration of
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lights 152 of the display 18, the outer encasement member
24 has the second region 66 (FIG. 19) that is at locations
corresponding to the position of lighting elements 160 of the
indicator system 20. Light projected from the light members
of the indicator system 20 are viewable through the outer
encasement member 24 at the second region 66 (in alterna-
tive embodiments, the second region 64 could be transparent
or substantially transparent). In one or more arrangements,
the appearance of illumination produced by lighting ele-
ments 160 may be defined by the size, shape, transparency
and other appearance attributes of a corresponding portion
of the outer encasement member 24. For example, the
lighting elements 160 might actually be circular (e.g., cir-
cular bulbs) but may be used to illuminate transparent
rectangular regions of the outer encasement member 24,
thereby producing rectangular indicators (See e.g., FIG. 2a).
The plurality of lights 160 of the indicator system 20 may
extend around a portion of the circumference of device
assembly 10. In one example, the plurality of lights 160 of
the indicator system 20 extend generally the same length of
the length of the display 18. Spacing between the various
plurality of lights of the indicator system 20 and display 18
may also be similar. In another example, the light members
160 may extend around approximately half of the circum-
ference while in other examples, indicators light members
160 may extend around approximately a third of the cir-
cumference. In yet another example, the light members 160
may extend around three-quarters or substantially the entire
circumference of the wearable device assembly 10. It is also
understood that the plurality of lights 160 comprising the
indicator system may be grouped together wherein the
indicator system may have different segments. The different
segments of the indicator system 20 may be illuminated in
different configurations as described in greater detail below.
Each lighting element 160 may also be considered a separate
individual segment of the display. From the configuration of
the display 18 and indicator system 20, it is understood that
the display 18 may project light in a first direction, and the
indicator system 20 may project light in a second direction
20, wherein the first direction is different from the second
direction. In one exemplary embodiment, the second direc-
tion may be generally transverse to the first direction. It is
also understood that the light members of the displays could
take other various forms and structures that provide illumin-
able characteristics.

FIGS. 39-42 are schematic views illustrating a molding
process for creating a wearable device assembly according
to aspects of the invention. In FIG. 39, a first mold 170 may
be used to create the spine member 22 of the wearable
device assembly 10. As discussed, the structural features of
the spine member 22 allow the attachment, insertion and
mating of various electronic and non-electronic components
of the wearable device assembly 10. The spine member 22
may be molded from a plastic material such as a thermo-
plastic material injected into the mold 170. The spine
member 22 may be thinner in some portions such as the
flexible zones to provide flexibility in those regions. In
contrast, other portions such as the segments supporting the
batteries may be thicker to provide more rigidity. In addition,
the electronic components such as circuits and lighting
elements (e.g., LEDs) may be attached to more rigid por-
tions to prevent breakage. Subsequently, the spine member
22 may be assembled with other components as described
above. For example, the battery packs 142, circuits, display
18 and indicator system 20 may be assembled with the spine
member 22.
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As further shown in FIG. 40, the assembled spine member
22 supporting certain of the various components may then
be wrapped or loaded onto an insert core 172 for further
injection molding. An interior diameter, or inner portion,
may then be injection molded onto the spine member 22. In
FIGS. 41 and 42, the molded assembly may then be inserted
into an outer diameter mold 174 and an outer diameter, or
outer portion, of the wearable device assembly 10 may be
molded to completely form the outer encasement member 24
of the housing 12. The device assembly 10 can then be
removed from the insert core 172.

It is understood that additional processes can be utilized
in forming the device such as the device 10 shown in FIGS.
1-6. In an exemplary embodiment, a process of forming the
spine member 22 initially includes forming the battery
compartments. As can be appreciated from FIGS. 7a, 7b, 8a
and 8b, a mold is provided wherein via a thixo-molding
process, magnesium is injected into the mold to form the
thixo-molded members 55. The magnesium thixo-molded
members 55 cooperate with the metal battery caps 70,74
(FIG. 2) to provide a substantially metal enclosure for the
batteries 142. As discussed, other metal forming processes
can be used. Once formed, the thixo-molded members 55 are
placed in a mold wherein material is injected into the mold
to form the spine member 22. The material is overmolded
around the thixo-molded members 55 wherein a certain
amount of injected material extends over an internal surface
of the members 55 (FIGS. 7-8). It is understood that the
mold is designed to incorporate forms for the substantially
rigid portions of the spine member 22, the flexible zones
46,48 of the spine member 22 as well as other structures for
receiving, mounting or otherwise supporting the various
components of the device 10 as described herein. In an
exemplary embodiment, the material injected over the thixo-
molded members 55 to form the remaining portions of the
spine member 22 is polypropylene.

Once the spine member 22 is formed, additional compo-
nents are connected to the spine member 22. For example,
one end of the spine member 22 can be connected with
connection structure that will cooperate with either one of
the latch mechanism or a spacer element. It is further
understood that the USB connector 94 is formed having the
features described above. As can be appreciated from FIGS.
10a-10c, the USB leads 98 are provided having the raised
ribs 118 formed such as through a stamping process. The
leads 98 are placed in a mold wherein plastic injection
molded material is formed around the leads 98 to form the
rigid body 96 around the leads 98. It is understood that the
mold is designed such that the rounded openings 116 are
formed and wherein the leads 98 are then spaced apart
equally and vertically aligned. While the leads 98 are
recessed in the rounded openings, the raised ribs 118 extend
to proximate a top surface 114 of the rigid body 96. The
mold is also designed to form the recess 100 in the rigid
body 96 of the USB connector 94. Once formed the USB
connector 94 is connected to an end of the spine member 22
while ends of the leads will be ready to be connected to the
controller (FIG. 9).

The spine member 22 with the attached components may
then be inserted into a mold wherein an inner diameter
portion of the device is overmolded. A thermoplastic elas-
tomer material is injected into the mold to form the inner
portion of the housing 12. It is understood that an adhesion
promoter may be used wherein the adhesion promoter is
applied to the inner surface of the spine member 22 prior to
overmolding the thermoplastic elastomer material. The
adhesion promoter assists enhances the bonding of the
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thermoplastic elastomer material to the spine member 22. In
one exemplary embodiment, 3M Primer 94 sold by the 3M
company is used as the adhesion promoter. It is also under-
stood that the molds are designed such that openings are
provided in the inner portion of the housing 12 that are in
communication with the recessed compartments 50,52 that
will receive the batteries 142.

Additional components are then ready to be attached to
the spine member. As can be appreciated from FIGS. 15 and
16, the PCB member 140 of the controller 14 is formed with
the necessary circuitry, other electrical components, anten-
nas, as well as the required sensors including the three-axis
accelerometer. In addition, the display 18 and indicator
system 20 components are also connected to the PCB
member 140. It is further understood that the input button 16
is formed in a two-shot injection molding process wherein
the rigid base member is integrally connected to the flexible
cap (FIGS. 17-18). The input button is also connected to the
PCB member 140. The PCB member 140 is connected to the
spine member 22. The PCB member 140 is wrapped onto the
spine member and follows the contours of the spine member
22 generally in surface-to-surface engagement including at
the flexible zones 46,48 of the spine member 22. (FIGS. 6,
15, 16) The PCB member 140 is fixedly attached to the spine
member 22. As discussed, this configuration assists in pro-
viding a more neutral axis wherein stresses from flexing are
minimized. The ends of the leads of the USB connector 94
are also soldered onto the PCB member 140. The batteries
142 are inserted into the battery compartments (FIGS.
19-20). The raised contacts are positioned through the
openings 59 in the battery compartment 50,52 wherein the
contacts mate with receiving contacts on the printed circuit
board. The battery closure members are fixedly attached to
the inner portion of the device via screw fasteners (FIG. 2)
wherein the battery contacts are biased against mating
contacts associated with PCB member 140.

This intermediate assembly is then inserted into an addi-
tional mold for an additional overmolding process. The mold
includes a tool that engages the first ring surface 82 and the
second ring surface 86 of the input button 16 to prevent the
thermoplastic elastomer material from migrating into the
internal portions of the input button 16 (FIGS. 17-18). The
thermoplastic elastomer material is injected into the mold to
complete formation of the outer encasement member 24. In
one exemplary embodiment, the spine member 22 includes
a tube structure having a port opening 380 wherein the
material is injected through the tube structure to form the
outer portion of the outer encasement member 24. As shown
in FIG. 19a, the port opening 380 is provided in an inclined
surface in the battery compartment 52 and is in communi-
cation with the tube structure through the spine member 22.
Once placed in the appropriate mold member, the injected
material is injected through the port opening 380 and flows
in the mold to form the outer portion of the outer encasement
member 24. It is understood that the port opening 380 could
be located in either battery compartment or in other loca-
tions on the spine member 22. The port opening 380 could
further include multiple port openings. Thus, the various
components supported on the spine member 22 are encased
in the outer encasement member 24. The thermoplastic
elastomer material flows to and engages with a side surface
of the input button 16 wherein further migration of the
material is prevented by the tool (See FIG. 6). Once the
overmolding process is complete, the receiver portion of the
latch mechanism and any desired spacer element can be
attached (FIGS. 2, 3 and 19). In such configuration, it is
understood that the housing 12 is easily flexible to allow for
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placing the device on a wrist of a user. The device 10 flexes
at the flexible zones 46,48 of the spine member 22 wherein
it is understood that the rigid segments with the batteries 142
mounted thereon move together. The elastic properties of the
outer encasement member 24 readily allow for such pivoting
while providing sufficient structure to protect the compo-
nents supported by the spine member 22.

The device 10 is then formed and ready for operation
(FIG. 2). Operation and other user experiences are described
below.

The device 10 of the present invention has numerous
alternative structures and configurations. For example,
FIGS. 21-38 disclose additional embodiments of various
components of the housing 12, controller 14, display 18 and
indicator system 20 that can be utilized in the device 10 and
combined with features of the device 10 described above.

FIGS. 21a-d illustrate schematic side views of alternative
embodiments of spine members and batteries that can be
used with the device 10 of the present invention. Similar
structures may be referred to with similar reference numer-
als. The spine member 22a has the multiple flexible zones
46a,48a along with the rigid or substantially rigid segments
or zones 42a,44a. FIGS. 21a-d illustrate the flexible zones
in the form of thinner portions of the spine member 22a. The
thinner portions may correspond to more flexible regions
while thicker portions of the spine member 224 may corre-
spond to more inflexible areas or rigid zones. It is under-
stood that the spine member 22a more casily flexes or
hingedly pivots about the flexible zones. The rigid zones
42a,44a might not be flexible to allow for non-flexible
components such as circuit boards, lighting systems, battery
packs and other electronics assemblies to be secured. For
example, the rigid zones 42a,44a may each include a battery
pack 142. Additionally or alternatively, one or more of rigid
zones 42a,44a may include circuitry for processing, storing
and/or sensing athletic information. The display component
may be disposed in an additional central rigid zone generally
extending between the rigid zones 42a,44a supporting the
batteries. The rigid zones 42a,44a may have a limited
amount of flexibility to at least allow for a predefined
amount of expansion of device assembly 10.

As further can be appreciated from FIGS. 21a-215, the
lengths of battery packs 142 can be adjusted to increase or
decrease battery capacity. Due to the changes in the lengths
of the battery packs 142, the length or other dimension of
display components, indicator system components, or other
controller components can also be affected. For example, if
the length of battery packs 142 is increased, the size of the
display or display may be decreased to compensate. Simi-
larly, in FIGS. 21¢-21d, the thickness of the battery packs
142 may be modified to adjust battery capacity and device
life. By increasing thickness of the device rather than length,
the size of flexible zones may be maximized since there is
no expansion of the battery pack 142 along the length of
device assembly 10. However, increasing thickness may
also increase weight and/or device circumference. The bat-
teries 142 and rigid segment or zones 42a,44a may be
cooperatively dimensioned to provide a device 10 having a
suitable capacity to record activity and display information
prior to requiring recharging.

FIGS. 22 and 23 disclose components of a controller
according to an alternative embodiment of the invention.
Similar components may be referred to with similar refer-
ence numerals. The PCB member 140 supports other com-
ponents of the controller 14. The indicator system 20 may
also be provided with separate light member compartments
180 and a cover member 182 positioned over the light
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members of the indicator system. An additional cover mem-
ber 184 may be positioned over the PCB member 140 as
shown in FIGS. 23a-c. It is understood that the controller as
shown in FIGS. 23a-¢ can then be wrapped onto a spine
member 22 and fixedly attached thereto.

FIGS. 24-27 disclose display components of an alterna-
tive embodiment of the device 10. FIG. 24 discloses an
exploded view of components of a display according to an
alternative embodiment of the invention. Similar compo-
nents may be referred to with similar reference numerals.
The display 18 in this embodiment has a plurality of light
members 152 operably connected to the PCB member 140
of the controller 14 and mounted to the spine member 22. A
seal member 190 has an opening therethrough and shaped to
be positioned around the peripheral edges of the plurality of
light members 152. A first cap member 192 having a
plurality of apertures therethrough is positioned over the
plurality of light members 152. The apertures are positioned
to correspond to respective light members. A pair of addi-
tional transparent cover members 194 is positioned over the
cap member 192. A single transparent cover member could
also be utilized. As can be appreciated from FIG. 24, the seal
member 190, cap member 192 and cover members 194 are
positioned over the plurality of light members 152 of the
display 18. The cap member 192 is sandwiched between the
seal member 190 and the cover members 194. When the
plurality of light members 152 are illuminated, light can pass
through the apertures of the cap member 192 and is viewable
through the cover members 194.

FIGS. 25a and 256 disclose the cap member 192 in
greater detail. The cap member 192 is configured to be
positioned over the plurality of light members 152 of the
display 18. The cap member 192 has a convex outer surface.
FIG. 256 discloses an underside view of the cap member 192
shown in FIG. 25q. The cap member 192 has the plurality of
apertures that generally correspond to the position of the
plurality of light members 152 of the display 18. As further
shown in FIG. 26, each aperture is in communication with
a column 196 extending into the underside of the cap
member 192. As shown in FIGS. 26 and 27, each column
196 has a general frusto-conical shape. A bottom portion of
the column is dimensioned to completely surround the light
member 152 of the display 18. As can be appreciated from
FIGS. 26 and 27, the cap member 192 is positioned over the
plurality of light members 152 wherein each light member
152 is positioned within a respective column 196 of the cap
member 192. The outer encasement member 24 of the
device 10 is positioned over the cap member 192 and is
structured and dimensioned such that when the light member
is illuminated, light is viewable through the outer encase-
ment member 24. As shown in FIG. 27, when the light
member is illuminated, the frusto-conical column 196 assists
in reflecting light such that the light if directed in a more
focused manner through the aperture and outer encasement
member 24. It is understood that the outer encasement
member in this embodiment could have an opening wherein
the clear cover members 194 extends past the opening and
wherein the light members are viewable through the open-
ing.

FIGS. 28 and 29 show additional alternative embodiments
of a display. In FIG. 28, a thin, transparent cover member
198 is positioned over the plurality of light members 152 of
the display. A cap member 200 having a plurality of inter-
connected caps is positioned over the plurality of lights.
Each cap is dimensioned to fit over a respective light
member. FIG. 29 also shows a display utilizing a transparent
cover member 202 over the plurality of light members 152.
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A cap member 204 having a plurality of apertures is posi-
tioned over the cover member 202.

FIG. 30 shows a partial cross-sectional view of the USB
connector 94. The USB connector 94 is connected to a distal
end of the spine member 22. The USB connector has the
plurality of USB leads 98 and wherein the USB leads 98
include ribs thereon thus having raised configuration. As
further shown in FIG. 30, the USB leads are connected to
connectors that extend through the spine member 22 and are
operably connected to the controller 14.

FIGS. 31-33 illustrate an alternative fastening mechanism
that can be used in the device 10 of the present invention.
The fastening mechanism 300 has cooperating components
that can be operably associated with the housing 12 of the
device 10. The fastening mechanism 300 generally has a first
projection member 302 and a second receiver member 304.
Similar to prior embodiments, the fastening mechanism
incorporates a USB device that is configured to attach to one
end of a housing 12 of the device assembly 10 on one side
and to connect to a receiving end on the housing 12 on the
other side. For example, as shown in FIGS. 31a and 315, a
USB connector 306 incorporated into the first projection
member 302 is insertable into the second receiver member
304. The USB connector is similar in structure as prior
embodiments and has a plurality of leads. The receiver
member 304 includes an opening 308 or slot having a shape
and size corresponding to the size and shape of the USB
connector 306. The opening 308 of the receiver member 304
may include a spring-loaded latch 310 that is configured to
secure the USB connector 306 to the receiver member 304
upon insertion. The opening 308 or slot may extend through
the entire receiver member 304 in a lengthwise direction.
The length of the receiver member 304 may be less than the
entire length of USB connector 306. In one example, the
length of the receiver member 304 may correspond to
approximately one-half or one-third of the length of the USB
connector 306. The spring-loaded latch 310 may extend out
of'and past a rear portion of the receiver member 304 to align
with one or more portions of the USB connector 306 when
the USB connector 306 is fully inserted into receiver mem-
ber 304.

FIG. 32a illustrates an interior view of the receiver
member 304. The latch 310 pivots around a spring 312 and
biases the latch 310 to a latching position. The latch 310 also
has a finger 314 and a button 316 for activating the latch 310.
The latch finger 314 pivots in an opposite direction to the
button 316. By pressing the button 316, the finger 314 may
be dislodged from the USB connector 306 (FIGS. 31a-315),
allowing the USB connector 306 to be removed/detached
from receiver member 304.

FIG. 325 illustrates a bottom surface of the USB connec-
tor 306 configured to engage with the latch 310 of the
receiver member 302. The bottom surface of the USB
connector 306 has a recess 318 which defines an engage-
ment surface 320, wherein the latch 310 is configured to
engage the surface when USB connector 306 is inserted. In
the illustrated arrangement, the recess 318 is on a surface of
the USB connector 306 opposite the USB connector leads.

Because the receiver member 304 may be shorter than the
overall length of the USB connector 306, the end of the
housing of the wearable device assembly 10 may include an
opening having a length equal to a length of the USB
connector 61 that remains exposed after insertion into
receiver member 304.

FIGS. 334-33d illustrate a process by which the USB
connector 306 is inserted into the receiver member 304 and
a further opening in an end of the housing 12 of the wearable
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device assembly 10 to which the receiver member 304 is
attached. In FIG. 33aq, the latch 310 may initially be biased
such that finger 314 protrudes into the opening in the
housing 12. As the USB connector 306 is inserted into the
opening 308 of the receiver member 304 and into the
additional opening (as illustrated in FIG. 335), the finger 314
may be forced downward by the USB connector 306 con-
tacting an inclined surface of the finger 314. Upon the USB
connector 306 being inserted into the receiver member 304
and the opening to a point where the recess 318 is aligned
with the latch 310, the finger 314 may protrude into the
recess 318 and engage the engagement surface 320 due to
the spring bias as illustrated in FIG. 33d. This engagement
provides a secure connection between the USB connector
306 and the receiver member 304. Accordingly, a fastening
mechanism is provided between the ends of the housing of
the device 10.

FIGS. 34a and 345 disclose a spacer assembly or expan-
sion element used to increase the size of the wearable device
assembly 10, and also can be used with the fastening
mechanism 300 shown in FIGS. 31-33. The expansion
element may also include an opening 336 into which a
portion of a USB connector 306 may be inserted and
engaged. FIGS. 344-345, for example, illustrates an expan-
sion element 330 having a connector portion 332 configured
to mate with and connect to an opening 334 in the housing
12. This connection can take various forms. For example, a
shape of the connector portion 332 may match the shape and
size of opening 334. To facilitate the use of the expansion
elements, the receiver member 304 may be removably
detachable from the main body of the wearable device
assembly 10. The expansion element 330 may then be
inserted between receiver member 304 and the end of the
housing 12. Clasps or other types of fastening mechanisms
might also be included in the opening 334 and/or connector
portion 332 to provide a secure attachment. One end of the
expansion element 330 may include an opening 336 that is
of similar shape and size to the opening 334 in the end of the
housing 12. This allows the USB connector 306 to mate with
the opening 336 in the expansion element 330, in the event
a user wishes to use one or more expansion elements. FIG.
34b illustrates the overall device assembly upon insertion of
the extension element 330 and connection of the USB
connector with the receiving portion.

FIGS. 35-37 illustrate another example alternative fasten-
ing mechanism in which a micro USB connector may be
used instead of a full sized USB connector. In this arrange-
ment, the micro USB connector may be tapered in shape to
help simplify the engagement between the micro USB
connector and the receiving portion of the other end of the
wearable device assembly 10. The fastening mechanism 350
has cooperating components that can be operably associated
with the housing 12 of the device. The fastening mechanism
300 generally has a first projection member 352 and a
second receiver member 354.

As illustrated in FIGS. 35a-c, the first projection member
352 supports a micro USB connector 356. The micro USB
connector 356 may include metal pins 358 that may be used
to secure the micro USB connector end 356 to the receiver
member 354 of the wearable device assembly 10.

FIGS. 36a and 365 illustrate different perspective views
of the receiver member 354. As illustrated, the receiver
member 354 has an opening having hook members 360
supported therein for latching onto the metal pins 358 (of
FIGS. 356 and 35¢). In an exemplary embodiment, the hook
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members 360 may be biased with a spring member 362 and
moveable against the spring bias by a depressible button
364.

FIGS. 37a-e illustrates an example process by which the
micro USB connector 356 of the first projection member 352
is connected to the receiver member 354. As the micro USB
connector 356 is inserted into the opening of the receiver
member 354, inclined surfaces of the hook members 360
engage the metal pins 358 and are forced upwards against
the force of the spring 362. Once inserted further into the
opening, the hook members 360 pass beyond the metal pins
358 wherein the spring 362 biases the hook downwards
wherein the hook members 360 engage against the pins 358
wherein the latch mechanism is in a latched position. The
user may depress the button 364 to disengage the members
352,354.

FIGS. 38a and 385 illustrate views of the fastening
mechanism 350 of FIGS. 35-37 using an expansion element
370. In particular, the receiver member 354 may be remov-
ably detachable from the housing 12 of the wearable device
assembly 10 so that expansion elements such as the expan-
sion element 370 may be inserted between the receiver
member 354 and the housing 12 of the wearable device
assembly 10. Each expansion element 370 may include an
opening 372 into which receiver member 354 may be
inserted and secured. FIG. 385 illustrates a wearable device
assembly 10 having the micro USB connector 356 and the
expansion element 370 or spacer inserted.

It is understood that other alternative fastening mecha-
nisms could be utilized to releasably connect distal ends of
the housing 12 of the wearable device assembly. Other
structures could include interference fit connections, hook
and loop fasteners, or other buckle type configurations. The
housing 12 could also have a permanent annular configu-
ration while having an expanded configuration to allow a
user to fit the assembly onto the wrist etc.

As discussed and shown herein, the various components
of the wearable device assembly 10 are connected and
supported by the spine member 22 wherein the elastomer
material is formed over the components to place the device
10 in its final form as shown in FIGS. 1 and 2. As can be
appreciated from the Figures, the fastening mechanism 26
can be unlatched wherein the device 10 can be positioned
around a wrist of the user and the fastening mechanism 26
can be subsequently placed in a latched position. The user
can wear the device 10 at all times if desired.

When worn by the user, the device 10 can track activity
of the user. It is understood that the controller 14 of the
device 10 has certain algorithms associated with the con-
troller and sensor to process and utilize data sensed by the
sensor(s). It is understood that the controller can utilize a
single algorithm or multiple algorithms as desired. Certain
algorithms may be utilized for specific activity engaged in
by the user. The controller 10 can also be configured such
that certain algorithms are automatically selected based on
the data sensed by the sensor. In an exemplary embodiment,
an input can be provided to the device 10 for activation
wherein the device 10 begins tracking activity of the user.
For example, the sensor such as the three-axis accelerometer
can sense movement of the user wherein the device 10
records data associated with such movement. Activity
tracked can vary including steps taken by the user, energy
expended by the user or other metrics or parameters. Certain
parameters tracked can also include speed and distance,
heart rate, or other parameters. Additional processing may
be employed with the sensor, algorithm and sensed data. In
one exemplary embodiment, the device 10 may utilize a
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transfer function/algorithm that translates the data measured
by the accelerometer and energy expenditure, wherein accel-
eration is mapped to approximate oxygen kinetics (calories
burned). The display and/or indicator system may display
indicia indicative of such activity. The device may also
wirelessly interact with a mobile device associated with the
user or a remote website such as a site dedicated to fitness
or health related subject matter. At some predetermined
time, the user may wish to transfer data from the device to
another location. As shown in FIG. 44 the user may unlatch
the device 10 and plug the USB connector 94 into a
computer. In response, data stored on the device 10 may be
transferred to the user’s computer and/or to a remote site for
further processing and display. Data may also be loaded onto
the device 10 from the user’s computer or remote site. The
device 10 and/or computer may be configured such that the
user is prompted to commence a data transfer or the data
transfer can commence automatically once the device 10 is
plugged into the port of the computer. Such data may be
configured to trigger operational events on the device 10
such as illuminating the display or indicator system based on
time, activity currency or other variables. When the device
10 is plugged into a computer to sync and transfer data,
certain light members of the indicator system may be
illuminated to indicate a syncing process. The batteries of
the device 10 are also charged when the USB connector 94
is plugged into the user’s computer. It is understood that the
device 10 can also be configured such that data transfer
and/or device charging can be done via wireless and/or
wired connections. For example, the device 10 may be
configured for re-charging batteries via induction charging.
The device 10 could also be configured to automatically
transfer data wirelessly if the device 10 senses another
suitable paired device. Once a syncing process is complete
and the device 10 is sufficiently charged, the device 10 can
be removed from the computer, and again worn by the user
and activated to begin detecting activity. Further user inter-
faces and user experiences associated with operation of the
device will be described below. In some arrangements, the
indicator system (e.g., indicator system 20) may be a second
display. The indicator system 20 and the display 18 may be
controllable independently of one another.

FIG. 43 is an example block diagram of a wearable
activity detection and tracking device 4300. The device may
include a variety of components including a main controller
or host processor 4301 configured to execute instructions
and control other components of the device 4300 in accor-
dance with the instructions. The device 4300 may further
include memory for storage of data and instructions includ-
ing volatile and non-volatile memory such as random access
memory (RAM) 4303, read-only memory (ROM) 4305 and
storage 4307. Additionally, the device 4300 may include a
charging component 4309 for charging one or more batteries
(not shown) powering the device 4300. The device 4300
may further include various input and output adapters and
other components including an ambient light sensor 4311, a
display adapter 4313, an accelerometer 4315 and input
adapter 4317. Ambient light sensor 4311 may be used to
determine a level of brightness for one or more displays for
viewability. Light sensor 4311 may also be used to deter-
mine a general time of day. Input adapter 4317 may be
configured to receive and process various types of input
including button presses, touch input, scroll wheel input and
the like, depending on the types of input devices included in
the device 4300. Accelerometer 4315 may be configured for
detecting movement of the wearable device and the user
when the device is worn. In some examples, accelerometer
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4315 may be a six-axis accelerometer. Other sensors includ-
ing heart-rate sensors, temperature sensors, humidity sen-
sors and the like may also be included in the device 4300.

Communication by the device 4300 may be performed
through wired and wireless connection means. In one
example, device 4300 may include a radio component 4319
configured to communicate with other devices wirelessly
through radio frequency transmissions. The radio compo-
nent 4319 may correspond to a BLUETOOTH transceiver,
an RFID device, a Wi-LAN transceiver, cellular transceiver
and the like and/or combinations thereof, and/or may
include a dedicated processor. Display adapter 4313 may be
configured to control one or more displays of the device in
conveying various activity information, interaction informa-
tion, alerts, notifications and the like. In one example,
display adapter 4313 may be configured to control a first
display independently from controlling a second display of
the device 4300. The wearable device may further include
location determination components such as global position-
ing system (GPS) component 4321. Location determination
may also be performed using other devices including a
cellular transceiver (e.g., based on cellular triangulation).
Components described herein may be combined into a single
device or may be distributed over multiple components.
Moreover, additional or alternative components may be used
to provide additional or alternative functionalities.

For example, the device 10 may provide a daily progress
goal indication. The user may set a goal to the device 10
wherein the user is to complete a certain amount of activity
during a day, or 24 hour period or lesser time period. The
device 10 detects and records the activity of the user as the
user progresses through the day. Based on the activity
sensed, the controller illuminates light elements on the
indicator system corresponding to the progress towards the
goal set on the device 10. For example, a number of light
elements on the indicator system based on the amount of
progress (e.g., a %) toward the user’s goals. Additionally, the
color of the illuminated light members indicates how active
the user was over the past predetermined amount of time.
For example, the indicator system could be illuminated to
show how active a user has been for the past hour on a color
scale from red to yellow to green with a red color being least
active and a green color being most active. When the user
engaged in enough activity wherein the goal is reached, all
of the light elements of the indicator system will be illumi-
nated. One or more of the light elements (e.g., on a side
indicator system or d